Enhanced M1 and Impaired M2 Macrophage Polarization and Reduced Mitochondrial Biogenesis via Inhibition of AMP Kinase in Chronic Kidney Disease.
Macrophage polarization plays a pivotal role in the process of inflammation which is common in chronic kidney disease (CKD). Macrophages polarization under the condition of CKD remains poorly understood. Here we tested the hypothesis that CKD promotes macrophage M1 polarization. A rat model of CKD was established by reduced renal mass (RRM). Polarization of macrophages was induced in ex vivo macrophages from RRM rats and cultured ones under the condition of uremic serum. The markers were evaluated by RT-PCR, western blot, and flow cytometer. Our data showed that macrophages from RRM rats displayed enhanced M1 and impaired M2 polarization as revealed by increased M1 markers (tumor necrosis factor α, IL-6, IL-12p40, nitric oxide) and decreased M2 markers (IL-10, CD206, arginase activity) in response to LPS and IL-4 induction, respectively. Treatment with uremic sera in peritoneal and bone marrow derived macrophages from normal rats led to similar results. Moreover, macrophages from RRM rats and cultured under the condition of uremic sera had reduced mitochondrial biogenesis. The disturbed macrophage polarization and mitochondrial biogenesis were accompanied by reduced activity of adenosine monophosphate-activated protein (AMP)-activated kinase (AMPK). Enhancing activation of AMPK restored mitochondrial biogenesis and M2 macrophage polarization. These observations suggest that CKD disturbs macrophage polarization and mitochondrial biogenesis through inhibition of AMPK. This might provide a novel therapeutic strategy for intervention of chronic inflammation in CKD.